
Abstract-Knee osteoarthritis is a common disease leading to pain and disability in an increasing number of people. Since osteoarthritis is a progressive and degenerative skeletal disease, any therapy aimed to deal with it has to face from one side with the management of pain and recovery from disability; and from the other side with the slowing of osteoarthritis progression itself. Biophysical therapies have been shown to be efficacious in the treatment of pain in comparison to a common non-steroidal anti inflammation drug as ibuprofen, and to placebo. Moreover, biophysical therapy showed its effectiveness in the management of low back pain and disability, even at different degrees of intensity. Biophysical therapies exert, very likely, their effects though a resonance phenomenon. The aim of this study was to assess the possible efficacy of a biophysical protocol for knee osteoarthritis. Fifty consecutive patients (age 52.7±13.8), with different levels of pain and disability participate into this study employing an electro medical device (Med Select) to perform the electromagnetic information transfer through aqueous system (Nomabit Base) protocol according to previous reports. Assessment was done at baseline, and after 3 months, by the Oxford knee pain and disability questionnaire. Patients were classified as having a severe (score 0-19), moderate (score 20-29), mild (score 30-39), or satisfactory (score 40-48) knee condition. A global reduction in the knee pain and disability score was observed after 3 months of a single biophysical intervention, in fact mean start level was 2.1±0.71, while mean end level was 0.24±0.52 (p<0.0001). We hope that biophysical treatments are considered for larger and longer trials in order to meet the requirements to be widespread as a possible integrative support to the number of people with knee osteoarthritis in order to both manage pain and disability, as well as slowing the gonarthrotic progression.
Index Terms-Biophysical therapy, bioelectronic medicine, knee osteoarthritis, electromagnetic information.
I. INTRODUCTION
Knee osteoarthritis is a common disease leading to pain and disability in an increasing number of people [1] . Since osteoarthritis is a progressive and degenerative skeletal disease [2] , any therapy aimed to deal with it has to face from one side with the management of pain and recovery from disability; and from the other side with the slowing of osteoarthritis progression itself. Biophysical therapies have been shown to be efficacious in the treatment of pain in comparison to a common non-steroidal anti inflammation drug as ibuprofen, and to placebo [3] . Moreover, biophysical therapy showed its effectiveness in the management of low back pain and disability [4] , even at different degrees of intensity [5] . Additionally, a biophysical therapy showed its effectiveness in the improvement of cervical spine mobility [6] , and in the management of fluctuating asymmetry [7] . Biophysical therapies exert, very likely, their effects though a resonance phenomenon [8] . The number of patients suffering from joint"s pain and disability is continuously increasing due to aging of population highlighting some unmet medical needs and raising some challenges for personalized treatments [9] . The aim of this study was to assess the possible efficacy of a biophysical protocol for knee osteoarthritis as a model for the management of osteoarthritis in general.
II. MATERIAL AND METHODS

II.1. Study Design.
This was an open-label prospective cohort study.
II.2. Study Population.
Patients with diagnosis of knee osteoarthritis following x-ray examination, and scoring from level 1 (mild) to level 3 (severe) of knee pain and disability, were recruited for this study. Fifty consecutive patients (31 f. and 19 m.), mean age 52.7±13.8 years, with different levels of gonarthrotic pain and disability accepted to participate to this pilot study after being informed of the aims and methods. All participants signed an informed consent form. This study was performed in accordance to the declaration of Helsinki.
II.3. Evaluation of the outcome.
Assessment of the outcome was done by mean of the Oxford knee pain and disability questionnaire [10] . Scoring was performed at baseline, and at the end of the biophysical delivery after three months, as comparison. according to the following directory: Scoring 0-19 is a severe joint condition corresponding to a Level 3 of pain and disability. Scoring 0-29 is a moderate joint condition corresponding to a Level 2 of pain and disability. Scoring 30-39 is a mild joint condition corresponding to a Level 1 of pain and disability. Scoring 40-48 is a satisfactory joint condition corresponding to a Level 0 of pain and disability.
II.4. Biophysical therapy procedure.
A single session, 2-step protocol, of a biophysical procedure was administered to each patient. The 1st step consisted of delivering the program ""regulation therapy"" settled on the Med Select 729 device (Wegamed, GmbH, Essen, Germany) to record the endogenous input signals at the painful and Biophysical Approach to Knee Osteoarthritis Pain and Disability
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impaired knee region of each patient and of delivering the therapeutic electromagnetic output signals through an electromagnetic, full body, carpet on which the patient laid on for 10 min. The 2nd step consisted of delivering the program ""pain therapy"" selected from the touch screen of the Med Select 729 device in order to record the endogenous input signals at the painful knee region and deliver the therapeutic output signals on the same knee pain site for 10 minutes through a couple of magnetic probes. This electro-medical device operates in the low frequency range (carrying frequencies range 0-20 Hz, and modulating frequencies range 0-20 kHz) delivered through a magnetic field with intensity in the range of the Earth"s one, with a maximum of 50 µT. Along both therapy steps an Electro Magnetic Information Transfer Through Aqueous System procedure [11] - [12] - [13] - [14] was, synchronously, used to record the same pattern of therapeutic signals onto a commercial available aqueous solution (Nomabit Base, Named, Italy) according to previous clinical reports [3] - [4] - [5] , [15] - [16] - [17] . The drops were, then, self-administered by the patients at home along a period of three months.
II.5. Statistical Analysis.
Statistics was performed with Student's t-test using Instat software (GraphPad, San Diego, CA, USA). A p-value ˂0.05 was considered as statistically significant.
III. RESULTS
Patients were classified according to their initial score as having a severe (score 0-19) level 3, moderate (score 20-29) level 2, mild (score 30-39) level 1, or satisfactory (score 40-48) level 0, knee condition. A global reduction in the knee pain and disability scoring was observed after 3 months following a single biophysical intervention, in fact mean start level was 2.1±0.71, while mean end level was 0.24±0.52 (p<0.0001). Start score was 23.2±6.9 while end score was 43.5±5.1 (p<0.0001). 
IV. DISCUSSION
Our working hypothesis [11] is that the Quantum Electro Dynamic (QED) description of living systems and aqueous systems [14] , can account for the mechanism by which an aqueous system could allows to record, store, and transfer to a patient the electromagnetic pattern of its own endogenous signals being able to induce recovery from knee pain and disability. A resonance effect occurring during all the steps of this process is, very likely, responsible for the realization of the therapeutic effect [8] even for a very small intensity of the triggering effect due to non-linearity of human organism [19] . Since the epidemiology of knee pain and disability is becoming more and more relevant [1] , due to growing of osteoarthritis incidence, the identification of any safe and effective integrative tool for its management in the primary care setting is emerging in order to both slow down the progression of osteoarthritis, and improve quality of life related to pain and disability. Moreover, biophysical therapies are consistent with the rising quest of a personalized medicine [9] , [20] and with the effort to link personal care to population care in general practice [21] in order to develop a true tailored health care [22] allowing to cope with the widespread burden of musculoskeletal diseases [2] .
V. CONCLUSIONS
Larger studies are certainly warranted to confirm these preliminary report, nevertheless, our study provides an interesting evidence that a biophysical approach to knee pain and disability in a primary care setting can be feasible and effective both reducing the burden of pain, and improving the quality of life related to articular function. Moreover, since the Electro Magnetic Information Transfer Through Aqueous System procedure allows the self-administration of the recorded drops by the patients at home along a period of three months, this biophysical protocol is promising to be both time sparing and cost effective [14] .
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